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HccnenoBanne KHHEMaTHYECKHX XapaKTEPHCTUK 3eMHOH KOPBI — CKOpOCTEil cMelleHHi U nedopma-
M — ABISETCSA BaXKHOH 4acThIO MOHHTOPHHIA COBPEMCHHBIX MPOLIECCOB B 30HAX CCHCMHYECKOH M TEXHOTEH-
HOH omacHOCTH. MI3mepenus nedopmaruii Ha pa3sNnHYHBIX BPEMEHHBIX M MPOCTPAHCTBEHHBIX 6a3ax MO3BOJISA-
0T BBIJIE/IATH MOTEHIHATBHO OMAcHBIC 30HBI. JlaHHbBIE 0 KOCEHCMHUYECKHX CMELICHHsX i IeOpMaIHsIX MOTYT
OBITH HCTIONB30BAHBI IS YTOYHEHHS] MOJesei 3eMIIeTPSCEH)H, a MHOTOIETHHE XapAKTEPHCTHKH BAXKHBI JITTs
TIOHCKA TPEIBECTHUKOB 3€MIICTPACEHHH U M3yYEHHUs] PEOJOTHYCCKUX CBOHCTB 3¢MHOIl KOPbI H 30H Pa3liOMOB.
N3mepenus HakIOHOB B iToNbHE cedemocTanuu Tamas (51.63° c.ur., 102.68° B.a., I0xubIit Baiikan) HayaTsl
B 1985 1., nedopmannii B 1990 ., a Metox GPS Ha nmyrkre Tanas ncnonssyerces ¢ 2000 r.

ITosyyeHHBIe NaHHBIE OTPAXKAIOT H3MEHEHHE BO BPEMEHHM JIOKAJIBHBIX MapaMeTpoB aedopMannu, no3po-
JIAI0T MPOBECTH CpaBHEHHE ¢ pe3ynbTaraMi GPS u3MepeHuii 10 perHony 1 CpaBHUTE C TAHHBIMY TT0 3aNaHOM
yacTu LleHTpansHolt A3uu. M3MeHeHus medopmanuii, moiryyeHHbIE B Noa3eMHOi oGcepBaTtopnn Ana-Apda
(42.63° c.un., 74.50° B.11.), CeepHblii Tsaub-111aHb, aHATH3HPYIOTCS COBMECTHO C JTAHHBIMH MO PETHOHY METO-
JAMH KOCMHYECKOH Te0e3UH.

OnpeneneHue ckopocTei JedopMalHi Ha CBEpX/UTHHHBEIX 0a3ax MPOBEICHO IT0 JaHHBIM ITOCTOSHHBIX
cranuui cetd IGS ang nenTpa A3uu — TeppHTOpHH, NPOCTHparoLelcs ¢ ora Ha cesep oT JDKyHrapuu 10
Cubunpckoii iatrdopmsl M ¢ 3amana Ha BocTok oT Tsub-1lans no baiikana. B pabote paccMaTpuBaeTcst npumep
HCNOJb30BaHus JaHHBIX Jedopmorpadun u GPS reonesun s mocTpoeHHs THCIOKAHOHHONH MOJEIH H yTOY-
Henus napameTpoB Kynrykckoro seminerpsacenns (FOxuerii baiikan, 27.08.2008, M = 6.3).

IlImonvresvie deghopmozpacpel u Haknonomepsl, ckeaxcunnsie usmepenus, GPS uzmepenus, ckopocmu
cmewenuli u degpopmayuil, 3emMaempACceHUs. U KOCeUCMUYECKUe USMEHEH s, BallkanbCKuil pe2uoH.

STRAIN AND DISPLACEMENT RATES DURING A LARGE EARTHQUAKE
IN THE SOUTH BAIKAL REGION

V.Yu. Timofeev, D.G. Ardyukov, E.V. Boiko, E.I. Gribanova, V.M. Semibalamut, A.V. Timofeev, A.V. Yaroshevich

Crustal kinematic characteristics such as strain and displacement rates are important in the monitoring of pre-
sent-day processes in zones of seismic and industrial hazard. Strain measurements on different temporal and spa-
tial baselines reveal potentially hazardous zones. Data on coseismic displacements and strain can be used to refine
earthquake models, and long-term characteristics are important in searching for earthquake precursors and study-
ing the rheology of the crust and fault zones. Tilt measurements in the adit of the Talaya seismic station (51.68°N,
103.64°E, South Baikal region) began in 1985; strain measurements, in 1990; and GPS measurements, in 2000.

The data reflect time variation in the local strain parameters and permit a comparison with the GPS data
on the region and western Central Asia. The data on strain variations obtained in the Ala-Archa underground
observatory (42.63°N, 74.50°E, North Tien Shan) are analyzed together with those obtained in the region by
GPS methods.

Strain rates on very long baselines were determined using data from permanent 1GS stations for Central
Asia — the territory expanding from Dzungaria in the south to the Siberian Platform in the north and from
the Tien Shan in the west to Lake Baikal in the east. We consider the example of using strain gaging and GPS
data to construct a dislocation model and refine the parameters of the Kultuk earthquake (South Baikal region,
27 August 2008, M= 6.3).

Adit strainmeters and tiltmeters, borehole measurements, GPS measurements, strain and displacement
rates, earthquakes and coseismic changes, Baikal region
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HccrnenoBanus COBPEMEHHBIX CMELICHHUI U AeopMaLinii 3eMHOH KOPBI IIHPOKO PA3BHTHI B TEKTOHHYEC-
KU-aKTUBHBIX 4aCTsX Haieil miuaHeTsl. OHU HEOOXOAMMBI JUIs PEILeHHUs PA3IUYHbIX 33Ja4 Fe0J0ruH U reodhu-
3MKHM B IIMPOKOM MPOCTPAHCTBEHHOM U BPEMEHHOM CIIEKTPE OT 3aay MCCIIEIO0BAHUS COBPEMEHHOTO nedopmu-
POBaHUs TEKTOHHYECKHX IUIHT, IPOLECCOB COBPEMEHHOH CEHCMUYHOCTH 110 OLIEHKH TEXHOIE€HHBIX HATPY30K Ha
reosioruyeckyro cpeay. M3MepeHns npoBOAATCA pa3NnudHBIMH Fe0QU3HUECKHMU U IE€OAE3HUECKUMH METOAaMH
Ha MaibIX 1 60osIblIKMX Oa3ax, Ha MOBEPXHOCTH U Ha pa3iiMyHbIX ryOHHax. Fi3MepeHus B crielUanbHbIX MOA3eM-
HBIX 00CepBaTOPHSX SBISIOTCA BAXKHOM YaCThIO HCCIIEIOBAHUI KHHEMATHYECKAX XapaKTEPUCTUK 3MHON KOPBI.
Oti paboTsl B NOCHEAHNE JECSATHICTUS OOMONHEHbl CETEBBIMU M3MEPEHUSIMH METOAOM KOCMMYECKOHU reoje-
3ud. DKCIIEPUMEHTAIbHBIE Pe3YJIbTaThl JAI0T BO3MOXHOCTh PACCMOTPETh BeNUUMHY JAedopMaiinii Ha pasnuy-
HBIX YaCTOTax Y IPOBECTH CPaBHEHHE C YPOBHEM CEHCMHYECKOH aKTMBHOCTH PerHoHa. DTH BONPOCHI CTOST
Tepejl KCCIEA0BaTe/IIMU CO BpeMEHH MOsBICHHUS annapaTrypsl Ul U3MEepPEeHHs JIMHEHHBIX ¥ CABUIOBBIX Aedop-
manuii [Benioff, 1935], a Bonpoc o mapagokce GONBIINX CKOPOCTEH COBPEMEHHBIX ABMKEHUIH 3EMHOH KOpBI
nocrasieH eue B.A. Marannkum [Marauukuii, 1985; T'ycesa, 1986; Kykon, 1987; Konmoropos, Konmoropo-
Ba, 1990, 1992; Hager, 1999; Konmmoropoga, Konmoropog, 2002].

3ajayM HaWIero MCCIENOBAHHS BKIIOHAJH aHAJIH3 MHOTOJNETHEH CKOpoCTH Aedopmanum, NosydeHHON
pa3HBIMM METOJIAMH M B Pa3HBIX paioHaX, OLEHKY KocelicMuueckux 3¢ dexros B nedopMalmsix 1 CMEIEHHUSIX,
MOJICTUPOBAHHE JUCIOKALMH OPH CHIIBHBIX 3eMIIETPACEHUAX.

U3MEHEHHUE JE®@OPMAILIMHA BO BPEMEHHN

Baiikanbckas pudrosas cucrema (BPC) Bbiensercs 0coOeHHOCTMU ITyOUHHOIO CTPOEHHUS! U BBICOKOIT
ceiicmuuHocThio [Henpa..., 1981; Zonenshain, Savostin, 1981; Logatchev et al., 1983; Kapra..., 1986; Kessel-
man et al., 1992; Baljinnyam, 1993; Petit et al, 1996; Bayasgalan, 1999; Mopasunosa u ap., 2000; San’kov et
al., 2000; Suvorov et al., 2002; Polyansky, 2002; CyBopoB, MumeHbiusa, 2005]. BeICOKOTOUHbIE H3MEPEHNUS
pa3mHYHBIX BUAOB AedopmMaluii 1 HawioHoB B bPC Hauath! Ha celicMocTaniuu Tanas B cepequne 80-X ronos
npouuioro cronetus [['punues u ap., 1990; Tumodees u ap., 1994). Ilonoxenne craniuu Tanas (51.63° c.ur,
102.68° B.1.) roxuee ['maBHoro CasiHckoro pasnoma — rpanuis Cubupckoit mwiatdopmsl 1 BPC — onpenens-
eT CJIOXKHBIN XapakTep JIoKalbHOro nedopmuposanus. [IpoBenenne n3mMepeHuil HaKJIOHOB U edopMaluil Ha
yposte 10°—10-1° BO3MOXXHO TOJIbKO MPH OMPEAENCHHBIX YCIOBUAX Ha MYHKTE, I1e YCTaHABIMBAETCS anmnapa-
Typa. Tpebyercst coxpaHeHHe BbICOKOH CTaOMJIBHOCTH TEMIIEPATYPHBIX YCIOBUI W MCKIIOYEHUE BIMSHMS T10-
BEPXHOCTHBIX TeMIeparypHbIx Aedopmanuii Ha penbede, YTo JOCTUraeTcs NpH 3amlyOoineHun nyHkra Ha 50 m
u 6onee [Ypmanues, 1975; Beavan, Bilham, 1977; Agnew, 1986].

TemmepaTypHble HAKJIOHBI U HehopMaluy (HENPUIMBHLIE [IEPHOIMYECKUE) B OCHOBHOM BbI3BaHbI IIEpU-
O[IUYECKUM HEPABHOMEPHBIM HArpeBOM IOBEPXHOCTH MY CYTOUHOM BPAIlleHUH 3€MJIH, IIPH CE30HHBIX U MHO-
TONIETHUX M3MEHEHUsIX. HeoqHOPOAHOCTH B HarpeBe 3eMHOM MOBEPXHOCTH BO3HMKAOT M3-3a PactIEHEHHOCTH
penbeda, pa3nuyui B [BETE NOPOA U MOBEPXHOCTH, KO3 dHLKeHTaX TeMIIepaTyporpoBOAHOCTH. Temneparyp-
HbI€ HAKJIOHBI 3¢€MHOH IIOBEPXHOCTH \y NPUOIIM3UTENLHO OMUCHIBalOTCs cooTHOomeHueM [[Tomos, 1961; Turcott,
Schubert, 1982]:

v =[a - vy /(1 - 0)]{Py - cos(ot — n/4) — Qv - sin(wh)} 12~ - sin(2my/l) +
+(1 +0) V2r/kl - F=[sin(ot — kx + n/4) — (1 + &) - 212/(k? - P) - cos(wt — kx + m/4) - sin2my/l], (1)
Py=(1+0)- 2n/k - [2mx/l + (1 - 20)],
Oy =270k - P) - [2(1 - 6) + (1 + ©) - 2/},

rae x — sarnyGnenue B (MeTpax); o — KO3(M(UIMEHT JTHHEHHOro TEPMHUYECKOro pacuupenus (rpamayc');
o — ko3¢ durment [lyaccoHa; ® — UMKIHYECKast YACTOTA IJIOCKOW TeMIlepaTypHOi BOHBI (¢!) BIOAB OCH V;
V, — €€ aMIUIMTYJa B rpafycax; a — KO3((HIUMEHT TeMIepaTyponpoOBOAHOCTH (M?/¢); [ — pacusieHeHHOCTh
penbeda i HEOAHOPOAHOCTH B MeTpax; k =./(®w/2a) . Kak creayer u3 aHanUTHIECKOTO BHIPAXKEHHUS, IPUBEICH-
HOTO BbIllle, HAKJIOHBI Ha MOBEPXHOCTH NpH OOBIUHBLIX MapameTpax peibeda (/= 1-—5 kM) mocturaior 1 cex.
JIYTd, YTO MOATBepxaaeTcs dkcrepuMenToM [Ipunnes u ap., 1988; I'puanes u ap., 1989; Tumodees, Caporue-
Ba, 1992]. Ipu 3arnyOieHn# MyHKTa ©3MEPEHUH NPOUCXOAMT IKCIIOHEHIIMATbHOE 3aTyXaHHe BeNHUUHbI 3 dex-
Ta, yKe ¢ iyOouH 30 M U MOSBISAETCS BOZMOXKHOCTb M3yUEHHS TPUIMBHBIX MU TEKTOHMUYECKHUX 3 PEeKTOB B HaKI0-
Hax u aedopmanuax (10-%). [Ipu npoTsHKeHHOCTH TOPU30HTAABHON WTONRHK Tanas B 90 M Xopoliue ycnosus
JUIA BBIACIIEHHs NPUINBHbLIX 3 dekToB nosBisoTes B S0 M 1 Gonee 0T BX0Aa, Ilie ¥ YCTAHOBJICHA anmaparypa.
CpenneromoBas Temneparypa B mronbHe Tamas coctasinser +1 °C, a cyToYHble BAPHALUH B MECTAX YCTAHOBKH
npubopos 0.001—0.01 °C. U3mepeHust HAKJIIOHOB B LITOJIBHE MPOBOASTCS € MOMOIIbLIO KBAPLEBIX NPHIHBHAIX
HaknoHoMmepoB cuctembl J1.Im I'punnesa [Bynawxe u ap., 1975; I'punnes, Tumodees 1990]. Taxxe mia Hakio-



SUMUpALLU. HOMUPULAY LPHMUHAR LU HAKIIOHOMEDS! ¢ METAITHYECKUMU HHTAMH, 100 YPOBHEBBIE (ITy3bIPLKO-
Bbl€) CHCTEMBI, [IPH 3TOM HCIIOJIB3yeTCs CTaHJApTHAs TEXHOJIOTHS 3€MHONMPUIMBHBIX M3MepeHui [Menbxuop,
1968; Metonuxa..., 1970; BonkoB u np., 1976; Ocrposckuii, 1978; Jlathiuuna, Kapmaneesa, 1978; Capbruesa,
Tumodees, 1992; Tumodeen, 2004]. MHoroneTHHE BAPUALMH XO/Ia HAKIOHOB MMEIOT MEPHOANYECKUI Xapak-
Tep (mepuosl ot 3 10 20 s1eT) M OTPaXKaroT, B YaCTHOCTH, CEHCMUYECKHUIT rpoLiecce peruoHa (puc. 1, a, Tabnuua).
BexTopHas nuarpaMMa Xoza HaKJIOHOB 36MHOM ITOBEPXHOCTH TOKA3bIBACT LIMKINUECKUH XapakTep nedopMupo-
BaHMS, a TAKXKE W3MEHEHHE HAIPaBJIEHUA U CKOPOCTH B IIEPHObI PETMOHANBHBIX 3eMIeTpsceHHit (CM. puc. 1,
6). IIpoxoaxa MTONBHH B CEBEPHOM CKJIOHE JIOJMHBI U Oonblnas riyOMHA CE30HHOIO NPOMEP3aHUs TOPHbIX
nopoz (10 2 M) NIpUBOAMT K OTCYTCTBHIO B pe3ylbTaTax u3MepeHuil 3 dexra BeCeHHero TasiHus CHeros. Tonbko
B HIOJIE-aBryCTe IPH OOUJILHBIX JOX/AX [IOBEPXHOCTHBIE BOIbI IPOCAYHBAOTCA B IITOJBHIO U BBI3LIBAIOT 00pa-
THMBbIE CE30HHBIE PACLIMPEHHS U CXKATUs ropHbIX nopos (10-*—10-7). OTMeTuM, YTO Ha MOKa3aHUsl JIA3ePHOTO
nedopmorpada oxa3biBaeT BIMSHME CE30HHOE M3MEHEHNE BIAXKHOCTH B LITOJbHE, OTOMY B aHAIM3E MHOTO-
JIETHUX BapHalMi HCIIOIb30BaHbI TOJIBKO FOfOBHIE cKopocTu Aedopmarmii [Opios, 2003].

IITonbHeBbIE U3MEPEHHUS IMHEHHON nedopMallii — 3TO U3MEPEHHS Ha IIOCKOH IMOBEPXHOCTH, 371eCh
JOCTATOYHO M3MEpEHUIl B TPeX asuMyTax IJis MOCTpoeHus TeH3opa aedopmauuu. Ilo nedopmorpaduueckim
JAHHBIM IPH HAJTMYHMU TPEX KOMIIOHEHT H3MEPEHHUI CyLIECTBYET BO3MOKHOCTh ONPEEICHHUS HAIPABIEHUS —
yria Juis maBHbIX oceit nedopmaunu @ (¢, = 90° + ¢) u 3Hayenuil ocHoBHBIX KoMoHeHT E_ u E, . [Tono6HbIi
TOZIXOM, MCIONB3YETCA TAKKE M B KIACCHYECKOM reosie3unt (nocTpoeHus ned)opMaliiii B IaBHBIX 0CAX 10 pe-
3yabraraM GPS u3amepeHuii o TpeyroiibHUKam).

Ha ocHOBe MMeIOIUXCA JaHHBIX IO JBYM HalpaBleHUIM MOXHO BBIYHMCIMTH BEJMUMHY IUIOMIAIHOM,
0o0GbeMHOIt U BepTUKaNLHON AedopManuu. OpTOroHanbHOCTh oceil 1edopmMorpad)oB MO3BOMAET ITO JeNaTh /IS
H30TPOINHOM cpeabl. [l TaKHX PacyeTOB HCIONB3YIOTCA COOTHOLIEHHS

S06. = 2/3 (Sc-io + 83-3),
EsepT. = _1/3(8(:-10 + 83_3), (2)
€ T Sc-lo + 85-3'

B nepuozn 1989—1995 rr. u3mepeHHst B IITOJIbHE MPOBOJWINCE C MOMOILBIO TPYOHBIX NMPHIMBHBIX Jie-
¢dopmorpados ¢ 6azamu 1.5, 2.0 1 8.5 M B Tpex asumyTax (puc. 2, a), a ajiee KOMIUIEKC TOMNOJIHEH Ja3epHbIMU
H3MEpPEeHUsIMH B JByX OPTOrOHANbHBIX a3uMyTax Ha 6a3ax B 25 M [Semibalamut et al., 1995]. Vixe nepsbie pe-

Cnucok 3emaerpsiceHuii B okpecTHocTsX ctaniuu Tanas (paauyc 200 km, nepuox 1994—2008 rr.)

CobeiTHE PaccTostHue 10 3MHMUEHTPa U HANa3oH MarduTyjl
Jara Bpems KoopanHarel, rpaz Marnutyna 0<L<50 50<L<100 100 <L <200
(umcno, Mec., roxr) | (4., MHH., ¢.) C.IIL B M>30 M>45 M>50
23.11.1994 18:27:33.40 51.36 104.14 3.0 50 xm Ha YOB — —
20.02.1995 04:51:14.80 51.28 103.25 3.1 52 xm Ha 103 — —
29.06.1995 23:02:28.20 51.71 102.70 5.5—5.7 — 67 kM Ha 3 —
19.09.1996 05:52:31.40 51.49 103.95 3.0 30 km Ha O - —
09.12.1997 05:00:35.40 51.77 103.39 39 20 kM Ha 3 - —
10.02.1999 08:05:31.50 51.64 104.85 4.6 — 85kmHaB —
18:58:28.22 51.63 104.89 5.5—5.8; 86 kM Ha B;
19:11:07.00 51.65 104.80 5.3; 87 kM Ha B
E3IR.100 20:24:31.10 51.58 104.78 4.6 - o
00:12:28.30 51.71 104.79 4.5
31.05.2000 16:28:08.70 51.71 104.84 5.1 — 86 kM na B -
06.10.2001 07:16:31.60 51.73 103.78 29 11 xm va CB — -
01.09.2002 05:19:13.90 51.29 103.33 4.6 49 kM Ha 103 — —
17.09.2003 02:59:56.00 51.75 101.46 53 — — 155 km Ha 3
23.02.2005 19:55:11.20 52.35 101.59 53 — — 160 km na C3
21.03.2005 18:04:55.10 51.73 104.40 4.5 — 52 km Ha B —
11.06.2005 17:05:51.80 51.71 103.94 34 22 kM Ha B — —
21.09.2005 07:34:44.90 51.72 103.79 29 12 xM Ha B — —
18.02.2006 01:52:17.30 50.26 105.37 5.0 — — 200 kM Ha 1OB
06.03.2006 17:15:25.90 51.47 103.82 3.1 25 km, IOB — -
27.08.2008 01:35 51.61 104.07 6.1 25kmua B — e
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Puc. 1. 3anucu X0/1a HAKJIOHA B LUTOJIbHE cTaHUMHU Tanas.

a — BEKTOpHas JuarpaMma Xxojia HaksioHa ¢ Mapra 1985 r. mo Hagano 2010 . B cek. ayr# (TOYKaMH OTMEYEHO H3MEHEHHE 32 Mecsll),
NOKa3aHb! 3eMJIETpACEeHHs, UX MarHuTyna (M) u paccrosuue (L) no snuuentpa (km) (cM. Tabnuiy). 6 —— BapuHallMK Xoa HAKJIOHA (Cek.
nyru) ¢ mapta 1985 r. mo mapr 2010 r., KOMIOHEHTHI: ceBep-tor (6) 1 BocTok-3aman (). CTpenkaMH OTMEUEHbl MOMEHTBI CHIIBHBIX 3€M-

NETPACCHHMH.

3ynbTarhl 10 U3MEHEHUAM Jle(opMalMi B TPEX a3UMYTax [103BOJIMIHM ONPEAENUTh THII JOKAJIBHOTO Jieopmu-
poBanus. CIBUroBbIH Xapakrep Ae)OPMHPOBAHHS OTPAXKAETCS YXKe B IMEPBBIX pe3ybTarax M3MEPeHHH (CM.
puc. 2, 6). IIpoBenenye namepennii B IByX OPTOrOHANbHBIX a3MMYTaX 103BOJISET MONYYHTh NIEPBbIii HHBAPHAHT
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Puc. 2. Bapuauuu nedopmanuu Ha cragnun Tanas.

a — 3aI|Ch Pe3yNBTATOB MWITAHIOBBIX AeopmorpadoB B Tpex asuMyTax ¢ koHua 1989 r. mo Hayano 1994 r. 6 — opueHTanus ocei rmas-
HBIX JeopMaunif, MOCTPOSHHas 0 CKOPOCTAM AeopManuii B TpeX a3uMyTax. 6 — H3MEHEHHE BENHYHHBEI 00beMHOI nedopmann ¢
kouua 1989 r. mo xowen 2010 1., cTpenkamMu yka3aHbl MEPUOABL CHNBHBIX PECTHOHANBHBIX 3eMueTpsaceHuii: 27.12.1991 bycunronsckoe,
29.06.1995 3ynmypuHckoe, 25.02.1999 HOsxHo-baiikansckoe 1 27.08.2008 Kyntykckoe.

TeH3opa Aedopmanuu — 3Ha4eHus 00beMHOH AedopMauy M MPOAHATHM3UPOBATh €TI0 MTOBEAEHHE BO BPEMEHH
(cm. puc. 2, 8).

CoBpemenHoe nojie ckopocrei aedopmanuii BPC nocrpoeno no pesynsraram GPS usmepennii [Calais
et al., 1998, 2000, 2002, 2007; JIyxueB u ap., 2010]. Tak, ans roro-3anaxsoit yactu bPC (1996—2007 rr.), rze
pacrnoynoxesa cTaHius Tanas, NojsyyeH CHBMIOBBIN XapakTep nAehOpMMUPOBAHMS NPU 3HAYEHUAX CKOPOCTEH:
g, =+2.2:10%rog u &, = —1.7-10-%/rox. Ha GPS nyHxrax 1o o6e ctoponsl I'mtaBHOro CasHCKOro pasnoma B Ie-
puoa ¢ 1994 no 2002 r, T.e. B anoxy nepen Kyntykckum 3emnerpsicennem (M= 6.3, 27.08.2008), 3aperucrpu-
poBaHa OIOKUPOBKA IBIKEHUIl B 30HE Pa3ioMa, 4TO IO/DKHO OTpasuThes Ha xoje aedopmauuii [Jlyxues u np.,
2005].

Ananu3 obvemHON nedopmanuu 3a nepuon 1989—2010 rr. mokaseiBaeT NEPUOAHYECKUIT XapakTep H3-
MeHeHuH (cM. puc. 2, 8). Mcnonb3ys rofoBble H3MEHEeHHUs 3Ha4eHUsl 00beMHOI iedopMaLiny, OCTPOEH rpaduk
(cM. puc. 2, 6), rae cTpeaKaMu Moka3aHbl MOMEHThI BycuHronsckoro (27.12.1991, M= 6.5—7.0), 3yumypuHc-
xoro (29.06.1995, M =5.5—5.7), FOxuo-Baiikansckoro (25.02.1999, M = 5.7—6.0) u Kyntyxckoro 3emnerps-
cenuit (27.08.2008, M = 6.3). Haubonee Giusko pacnonoxenHoe KynTykckoe 3emMieTpsiceHHe NPOSIBUIOCH Ha
rpaduxe Haubosee sipko [MenbHukoBa u ap., 2009]. Ananus pesynsratoB (1989—2010 rr.) nokassiaer, uTo B
3aBHCHMOCTH OT TEPHOMIA OCPEIHEHHUS [O/I0Bast CKOPOCTh M3MeHseTcs ot 102 no 107° B rom, yTo B cpefHem
coorBeTcTByeT naHHbiM GPS u3mepenuii (2:10-% B rox) u uucnenHsiM pacueram [Avouac, Tapponnier, 1993;
Peltzer, Saucier, 1996)]. M3meHenust BO BpeMeHH 00beMHOI AedopMalii CBUIETENbCTBYIOT O CHCTEMATHYeC-
KoM pacTsbkeHuu HayuHasg ¢ 2000 . (cM. puc. 2, 6). MexaHH3Mbl O4aroB 3eMJIETPsICEHMH, MepeuHCIeHHBIX
BbILIIE, TOKA3bIBAKOT CIBUTOBLIN XapakTep COOBITHH, CIydMBINMXCS K 3amany oT o3. baiikan. Jlna 3emnerpsce-



HUIi HA JIHE 03epa XapakTepHo nossaenue spdexra pactsenns. Kocelicmuueckue sddextst npu Kynrykckom
3eMIICTPCEHNH OYIyT paCCMOTPEHBI HHXKE.

CPABHEHUE IITOJILHEBBIX M GPS U3MEPEHU IlE&OPMA].lI/I\l?I
B PANOHE CEBEPHOT'O TSIHb-ILIAHSI )

CpaBHUM JlaHHBIE, IONY4YeHHbIE Ha Baiikane B 06CcTaHOBKE CIBUTa—paCTHKEHHS, ¢ PE3yIbTaTaMH H3Me-
penuii B ropHoM paiione CepepHoro Taub-11lans B ycnoBusix cxxatus. Ilono6uoe pacnpenenenue aedopmariuii
B BOCTOYHOI1 M 3anaaHoii yacTsax [lenTpanbHON A3 MHOTUMH UCCIe0BaTENsIMU CBsI3bIBaeTCs ¢ MHm0-A3uar-
cxoil konnu3ueit. Ee Bo3aeiicTie BeepooOpa3HO pacrpoCTpaHAETCs Ha CEBEP M OXBAaThIBAeT OOJIBIIYIO HaCTh
Asnarckoif muTel [Abdrakhmatov et al., 1996; Calais et al., 2007]. BHyTpHKOHTHHEHTAIbHAS BLICOKOIOPHAS
cucrema Cepepo-3anaguoro TsHb-11lans BeienseTcst CUIbHON CEHCMUUECKON aKTUBHOCTBIO. 3/1€Ch, 1O JaH-
HeiM ceTeBbIx GPS u3mepennmii na 300 mynkrax 3a nepuon 1994—2006 rr., noctpoeHa kapTa CKOpOCTeil Jie-
bopmauuit 1ns paitoHa, pacnoyiokKeHHOro B IpAMOyroibHuke oT 73 10 77° B.1. u ot 41.5 10 43.5° c.m. [Kuzikov,
Mukhamediev, 2008). Ananu3 noxasan cyueCTROBaHME 3HAYMTENIbHBIX MOBEPXHOCTHLIX AedopMariuii, oTpa-
KAIOIMX KaK MEPUAHOHAJILHOE CXKATHE, TaK U PA3JOMHYIO CUCTEMY peruoHa (puc. 3, a).

HenpepbiBHble HAOMIOAEHHUS HA CHELUANIBHBIX Fe0PU3MYECKUX CTAHUMAX SABJIAIOTCA HEOOXOIHUMbBIM J10-
NOJHEHUEM KOMIUIEKCHBIX MCCJIIOBAHHH KMHEMATHUECKUX XapAKTEPHUCTHK CEHCMOAKTUBHBIX PErHOHOB. M3-
MepeHUs B IUTONbHE obcepBaTopun Asna-Apya (koopauHarsl 42°38°13” c.iu., 74°29°43” B.x., Beicota 1700 m,
B 20 KM OT MOAMroHa ¢ MyHKTOM kocMmuyeckoi reoge3uu POL 2), pacnionoxxenHoil Ha ceBepHOM ckione Kup-
TH3CKOT0O TOPHOro xpedTa, Ha F0KHOM Kpblie CyOnpoTHoro YoHKypyakcKoro HajiBUra Hayarsl B KoHue 1985 r.
Kon¢urypauus mTonsHyU THINYHA 11 celicMocTaHui pecniyomuk Cpenneit Asuu [Jlareinuna, Kapmaneesa,
1978], umeet I1-0bpa3uyio GpopMy U cocTouT U3 1ByX 80-METPOBBIX MPOXOIHBIX rajepeii, CBA3aHHBIX 33-MmeT-
pooii nonepeunoit [Tumodees u ap., 2001]. YporeHb npoMep3aHust TPYHTOB B paiioHe Ana-Ap4u B 3UMHUIA
nepuon gocturaet aumb 0.17 M, 4To 00ycnoBUIO MOSIBIEHHE BaXKHOH 0COOEHHOCTH rajieped — CHIJIbHOTO ce-
30HHOTO 3(h(eKTa, CBI3aHHOTO C BECEHHUMH TalnbIMU BogaMu. Haxsonomepsl Mapku ASNS Obliu ycTaHOBJIE-
Hbl B LITOJIBHE B ClielHanbHOM Kamepe. LlItaHroBbie kBapriesble aedopmorpadsl ¢ 6a3oi 30 M pacHoIokeHb
Bronb ranepeii B asumytax C-IO u B-3 [Timofeev et al., 2000; Yakovenko, 2002]. I3 ananu3a cecMUIHOCTH
peruoHa 3a nepuoj HaGMIOEHNH MOXKHO COCTABHThL NPEACTABIECHHE O XapaKTepe pacripe/ieleHHst HanpsKeHUil
pernona. Haubonee cunpHOe 3a mepron HaOmoneHui 3emiuerpscenue — 910 CyycaMbIpCKOE, a OCTAJIbHBIE
3HauuTenbHo crnabee: 13 4 30 mun 17.06.1988, koopaunare: 43.00° c.ui., 77.42° B.a., M= 5.0, L =200 xm; 13 4
48 mun 05.03.1989, xoopnunare! 42.57° c.u1., 74.73° B.A., M= 4.6, L = 20 kM, Tam-bamarckoe; 02 u 04 mun
19.08.1992, xoopaunare 42.07° c.ur., 73.63° .., M=7.2, L =110 kM, Cyycamsipckoe. s CyycaMbipckoro
3eMJIETPSCEHHs ONpeessIOLIM ABISETCSA HAPSKEHHE MEPUIUOHAIBHOIO CXKATHS, TUIIMYHOTO IS PErHOHA.
Jlns Gonee cnabbix 3eMIeTpACEHMH HAOMIONAECTCS CIIOXKHAsI CUTYalusi — KApTUHA CABUIA CO CXKAaTHEM JIHuOO
pacTsHKEHHEM B LIMPOTHOM HAlpaBle€HHH, BHAUMO, OTPAXKAIOIIAS BIMAHUE KOMIUIEKCA IMMPOTHBIX Pa3jioMOB
peruoHa.

W3 ananuza Bapuanuii HaKJOHOB 3€MHOH IOBEPXHOCTH OTMETHUM CHJIBHBIN ce30HHBIH 3¢ dekT, gocTura-
toumii 7 cex. ayru BecHoi 1987 r. u manee cocraBnaBmuit 0.1—3.0 cex. ngyru (cm. puc. 3, 8). ns 17-netnero
nepxozia MoJIydeH CHCTeMaTH4eCKUil Xo4 B MEpUAMOHAILHOM HanpasieHuH, nocruraromuid 10 cek. myru. Ha-
KJIOH IO BTOpOil KOMIIOHEHTE B [iBa pa3a MeHblie. CelicMHYecKasi aKTUBHOCTb OTPAXKAETCs Ha 3aIMCIX HAKJIO-
HOB, 0cOOeHHO Ha KommoHeHTe B-3. 3xecs mociae 1988—1989 rr. HaGnronanack cmena 3naka. CamMoe cuibHOe
semieTpacenue 1992 . ¢ M=7.2 orpa3suioch Ha 3amUcsax 00EMX KOMIIOHEHT, HO HE CMEHWJIO HanpapJieHHs
naiona. Hebonpmoe Tam-bamarckoe semnerpsacenue (M = 4.6, L = 20 kM), npousomesiiee 0KoJj0 MECTa Ha-
OmofeHus, UMEI0 Takoe )K€ OTpakeHHue, Kak U cuipHoe Cyycambipckoe (M =7.3, L =110 kM) Ha GoJbiiom
paccrosHuu. [Ipy UCKITIOUEHHH CE30HHOIO BIMAHMS HA BEKTOPHOM IpadMKe HAK/IOHA MPOSBISETCS MEPUINO-
Ha/lbHAsl KOMIIOHEHTA, YTO, BUIMMO, CBA3aHO CO CXKaTHEM PErHOHAa B 3TOM HampaBlieHHH (CM. pHC. 3, 2).

Ha puc. 3, 0 npuBenens! HabnoAeHHbIE KpHUBBIE UL AeopMorpaduuecknx namepenuii. Kak 6110 oT™e-
YEHO /I HAKJIOHOB, 3/I€Ch TOXXE MOXKHO YBUJIETb CHJIbHBIN ce30HHBIN 3¢ dexr (2:10-%) Becnoit 1987 . Janee
BapHaLUM HAXOJATCS B MpeZenax 3TOro 3HauYeHUs, HO HOCAT 0OpaTHMBIH XapakTep pacTsKeHHe—CKATHE, Bbi-
3BaHHBINH MOCTYNJIEHUEM BO/bl B TPEILMHOBATHIE TOPOABI U €€ UCUE3HOBEHHEM. PasnuuHas peakuus cBia3aHa ¢
6asoil, TaK y HaKJIoHOMepa 6asza uncTpymenTa 20 cM, pa3Mep rocramenTa 2.5 M 1 kamepsl 3.4 M, a 6aza nedop-
morpagos coctasisiet 30 M. Ha rpaduke o6peMHoii nedopmariuu (eM. puc. 3, e) 1o cepenunst 1990 r. 3aperuc-
TPUPOBAHO CHUCTEMATHYECKOE HapacTaHHe pacTsukeHUs. B oTux ycioBusix npousounio 6imskoe Tami-bawarc-
xoe 3emiaerpscenue 05.03.1989 rona (M = 4.6). B nepuon ¢ cepeaunst 1990 1. o cepeauny 1992 r. mpoucxomit
nepecTpoiika HanmpsbkeHMH B pernone u 19.08.1992 r. npoucxonut Cyycambipckoe 3emueTpsicenue (M= 7.2),
lanee perucTpUpyeTcs cucremarudeckoe 00beMHOE CKaTHe.
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198804 Puc. 3. PesynbsTaThl M3MepeHuUil Aedopmannii B pe-

W(} ruone Cesepubiii Taub-Ilauns.
1985.09 CeK. AYTW g — opueHTallus ¥ BEJIWYHHA IVIaBHBIX 0ceit nedopMaluy peruosa
no pesynsratam GPS nabGmionenuit, cyOMepHuIHOHAIbHOE CXKATHE.
[Tonoxenue cranuuu Ana-Apya — TOYKa B LEHTpe; 6 — pacmpe-
Jenenue 00beMHOMN aehopMaLH 10 TEPPUTOPUM PETHOHA, CTAHIHA
Auna-Apua pacrosniokeHa B 30He MaKCHMaJIbHBIX 3HAYEHUI CKOPOCTH
nepopmanun 2-10-7 B To1; 6 — N3MEHEHHE HAKJIOHA 3¢MHO# MOBEp-
XHOCTH B wTonbHe Ana-Apua B azumytax C-IO u B-3; ¢ — mme-
HeHue NiHelnoi aedopmauuu B wrtonbHe Ana-Apda B a3uMyTax
C-10 n B-3; 0 — BekTOpHas auarpamMMa Xoja HakJIOHa; e — H3-
2001.01 MeHenue o0bemuoi nedopmaunn. Crpenkoit (ua e, 2, 0, e) noka-

20 tor 3aH MOMEHT CyycaMbIpCKOTO 3eMJICTPSICEHHS, NEPHOL H3MEPEHHH

CeK. ayrv 1985—2002 rr.

2002.09




X, km

-0.15 -0.10 -0.056

73 74° ' AT

Puc. 4. MogeaupoBanue aedopmanuii npu CyycaMbIpCKOM 3eMJIeTPsiCEHUH.

a, 6 — obbemHast nedopMaliis B pazHbIX MaciTabax, KpyKok — cedcMocTaHIns Ana-Ap4a; 6 — BepTHKAJILHBIC CMELLCHHs (M), TOKa3a-
HO [OJI0XKEHHe pa3pbiBa (110 ocsiM X, Y, Z B kM), 2 — KapTa persoHa, 110Ka3aHo nojoxeHue SuueHTpa (pom0) 1 MoaoKeHHe CeieMocTaH-
uad Ana-Apya (3Be3104Ka), MEJIKMMH TOYKaMH MOKa3aHo nonokenne ceteBbix GPS nmyHkTos.

YuuteiBas BaXHOCTh 1 TaHb-11laHsa Bolpoca 0 MEpHANOHATILHOM CXKATHH, PACCMOTPUM 3TY KOMITOHEH-
Ty 3aperucTpupoBaHHoOi gedopmanuu [Avouac, Tapponnier, 1993; Peltzer, Saucier, 1996]. Cucrematudeckoe
CKATHE B KOMIOHEHTE iedopManuu ceBep—rior NOSBUIIOCH ¢ Hauama 1989 1. u nanee coXpaHsioch 10 CEHTAOPs
2002 r. s 17-netnero nepuona vabmonenuii (1985—2002 rr.) BeIUKCIeHa CPeIHASL CKOPOCTh Ckaris 3-1077 B
rof. DT OLEHKH CPAaBHUMBI ¢ OLeHKaMH 110 JaHHbIM (1994—2006 rr.) GPS usmepenuii aus Taub-1lans (2-107
B ToN). Bemnunna kocelicMuueckoro cxarus npu CyycamMbIpCKOM 3eMIETPACEHUH, MOTyYEHHAs U3 HITOJIBHEBBIX
mmepenui (1077), ucronp30BaHa IpH MOJAETHPOBAHNUHN cericMomuciiokamuii, [Tocrpoernas no ceiicMoornyec-
KUM JaHHBIM Mofienb CyyCaMbIPCKOTO 3eMJIETPACEHHS XOPOILO COOTBETCTBYET Ae(hOpMOrpapuaecKuM JaHHBIM
co cranu Ana-Apya B epHOJ 3eMiteTpsiceHus (puc. 4).

COBPEMEHHBIE JE®OPMAIIUU HA BOJIBIINX BASAX — HEHTP A3BHUHU

Nzyuenue cxopocreit aedopmanuii no GPS naHHBIM MOXKHO IPOBOANTE HA pas3iUUuHbIX 0a3ax, Hpu 3TOM
ommrOKa 3a/1a€TCsl TOUHOCTBIO OmpereneHus koopauHar — 310 0.5—1.0 mm. Paccmotpum ckopoceTn zedopma-
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Puc. 5. Pe3yabTarsl onpegeseHust ckopocrteii qedopmanmii.

a — ckopoctr aedopmupoBanus (st LienTpaibHoit Asun no nanusiM GPS namepennii Ha noctosuHbix craHumsx cetn 1GS: 6 — cxopo-
CTH Jist paiiona, BKiroyaiomero Iopuslid Anrait, no nanusiM GPS u3mepennii Ha nocTosHEbIX cranuuax cetn IGS u myHKTam peruoHab-
HbIX CETeH; 6 — CKOPOCTH U1 F0)KHOM 4acTH peruoHa.

LUK HA TEPPUTOPUSIX, BKIIIOYAIOLIMX paccMoTpeHHble Boite obmactu bPC u CeepHoro Tsub-LHanst. Hexons
U3 KoHbUTypauun cyuecTBytoeld mexayHapoaHoi IGS cetu [{entpansuoit Asum [Drewes, 1998], nonyuena
CHCTeMa TPHAHTYIALUM U Obl1 MCCIENOBAaH PEruoH, npoctuparoumiics ot [xynrapuu (URUM, B paiioHe
r. Ypymun, Kuraii) na tore no Cubupckoit mnardpopmsl (NVSK, 1. HoBocubupck, KSTU, r. Kpachosipck) na
cesepe ¥ o1 Tanp-Llans (POL 2, nonuron B okpectHoctsix . bumikex, Kuprusus) va sanazae no batikana (IRKT,
r. Upxyrck, ULAB, r. Ynan-barop, Monromnus) Ha Bocroke. Cuctema Obliia 10MOJHEHA JaHHBIMH PErHOHAIIb-
HbIX craHuui: Ycrb-KaH, 3anmaanas yacts FopHoro Anras (USTK) u Yanan, 3anagnas Tysa (CHAD) [Jlyxues
u 1p., 2010]. [ins onpeneneHust CKOPOCTeH OTHOCUTEILHOIO CMEILEeHUS UCTIONb30BaHa MOJIENb TIIMTHOIO Bpa-
nienus Espasuu. [IpopomkutensHOCTh HeNpephiBHBIX psijioB Habmonennii Ha IGS cranuusx gocruraer 10 ser
u Oonee, Ha perdoHANBHBIX OT 5 10 8 netT. CKOPOCTH CMEUICHHsI Ha JIMHUAX ceTH aocturand 10 Mm B roj, Tipo-
TsoKeHHOCTh JIMHUA 1—1.5 Teic. kM. Tlonoxenne nmynkToB cetn LleHTpanbHOW A3HH, NMOJy4eHHbBIE BEIHUUHbBI
CKOpOCTH AehopMainy U OPUEHTALHH IIIABHBIX OCEl MOKa3aHkl HA pHC. 5, a. OmubKy onpeneneHus MOKHO
oueHuTh B 5—10 %. AHanu3 pe3ynbTatoB MOKa3bIBAET, YTO HA 3aMajie U Ha BOCTOKE H3ydaeMOH TeppHUTOpHH
BbIJICICHbI 30HBI CABUIOBOW Aedopmarmu. O6nacTs, rKItodaonas [opHbld Antalif, — 3TO 30HA CTECHEHHOI
aedopmanny, a gajgee Ha BOCTOK — o0nacth Casiusi—TyBa — 9710 30Ha oHOOCHOH Aedopmanuu. CkopocTr
1e(OpMUPOBAHUS B BBICOKOCEHCMUYHON U TEKTOHUYECKU-aKTHBHOW 00J1acTi B LIEHTpe A3MM Ha ThICSUEKUIIO-
MeTpoBbIX 0azax He mpeBblmaroT eguHun 10° B ron. HamoMmHuM, 4T0 onpeneneHus B OTAEIbHBIX PErHOHax
(BPC, Tsup-1llanb) nokaseiBatot cpeaaue ckopoctu or 2:10°8 10 3-107 B rog. OtHocutenpHo HebonbUIas Be-
JIMYMHA CKOPOCTH JIeOpMHUPOBAHUS Npn yBeauueHnu 6a3bl 10 1000 u 6onee knaoMeTpoB, BUAMMO, CBUACTCIIb-
CTBYET O TOM, 4TO OGJIACTH aKTHBHBIX COBPEMEHHBIX IPOLECCOB € 3eMIICTPCEHIsSIMU M = 6—7 1o pazmMepam
HE MPEBBIIIAIOT HECKOIBKUX COTEH KUIIOMETPOB, a 3eMieTpsicennst ¢ M = § u HoJiee B paccMaTprBaeMblii mepu-
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Puc. 6. 3anucs BOOHOTO YpoOBHS B CKBAaKUHE Tanas Ha PAa3HBIX NepHoaax.

a— ypoBeHb BOJIBI OT narpybka ¢ uronst 1993 . mo Hosbps 2009 T, BEIEAAOTCSA TETHHE CE30HHBIE MTHKH, CBA3aHHbIE C IPOHHKHOBEHHEM

0CaJIKOB B CKBaXKHHY; 6 — W3MeHEHHUs ypoBHs ¢ HioHs 2007 . no HostOps 2009 1, MUK B LeHTpe 3amucy, nepuon Kynrykckoro 3emnerps-

29.02.2008—28.02.2009, ctpenkoii noka3aH MoMeHT KyaTykckoro 3emierps-

CEHHA, 6 — 3allUCh W3MEHEHHUH BOJIHOTO YPOBHA B NEPHOI

cenns 27.08.2008.
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Puc. 7. KocelicMuyeckue uzMeHeHus aedpopManny Ha cranuuy Tanas, no pe3yJibTaTaM U3MepeHHil pas-
HbIMH BHaMH JaTYHKOB.

Beepxy: BapHatuu ypoBHs Bofibl B ckB. Tanas (¢ 13 4 20.08.2008 ro 10 4 31.08.2008) ckagox 10—11 4 27.08.2008 — KynTtykckoe 3emie-
TpsAcenue. BHn3y — papuanuu HakioHa B asuMyTe C-1O u kocelicMuueckiii ckayoKk B MOMEHT 3eMJIeTpscerns. Bapuauun nedopmauuii

10 3aMHCAM IUTaHrOBBIX fAeopMorpadoB, yCTaHOBIEHHBIX B a3uMyTax B-3 u 156 rpanycos. KocelicMudeckuii Ckaqiok — pacTsikeHHe B
MomenT 3emsteTpsicennst 27.08.2008. Bpems no I'pussuyy.
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Puc. 9. 3anucu nameHenuii armocgepHoro napineHus U cMeuenuii nynkra Tanas.

Ha rpaduke cBepXy BHH3 NpeNCTaBlEHbl: @ — CE30HHBIE BAPHALMK 10 M3MEpEeHHAM Ha cTauuu Tanas. Bapuanuu atmocheproro nae-
neuust (Y = P—665) mM. pr. ct., utnnbl nuHuu Tanas—MHpkyrek (Y = L —75956923) MM 1 ce30HHas BapHauus AJIHHBL (CHHYCOHMIA C
amnnuTyno 5 Mm). Ilepron Habmronenuit anpens 2000 r. — oxTa6pe 2002 r. Jmnna o 3D w3MeHeHnsM MomyyeHa ¢ MOMOUIBIO PAaCUeTOB
no nporpamme GPSurvey; Touka no GPS uzMepenunsm nomydena 3a cyTku. Koopaunars! cranuuy Mpkyrek 52.219° c.ur., 104.316° B.11.,
koopauHaTel cTaHiuu Tanas 51.680° c.ur., 103.539° B.;1., a3umyT nunun 38.8° c.ur.; )

6 — cMetenne myrkra Tanas OTHOCHTETBHO MyHKTa MpKyTCK (M) MO HATPABIEHHIO CEBEpP-OT, BOCTOK-3aMaj 10 BHICOTE 3a MEPHO C
Hayana 2000 r. o wayano 2008 r., ckopocTH cmemenus v, = 0, v, = 1.5 MM B roa (Ha BOCTOK), v, = —1.5 MM B roA (OmycKaHHe).

6 — cMelieHne nynkra Tanas OTHOCUTENBHO MyHKTa MpKyTCK (M), MO HanpaBIeHUIO CEBEpP-IOT, BOCTOK-3alajl U M0 BBICOTE 3a MEPHON ¢
nayana 2000 r. mo Havano 2008 r., ckopocTH cmemenus v, =0, v, = 1.5 MM B Tox (8a BOCTOK), v, =—3 MM B T0J1 (ONyCKaHHE B MEPHOL C
Hayana 2000 r. 1o konua 2004 r.) u v, = 0 ¢ xonua 2004 r. o Hasano 2008 .

on B LlenTpanbHOi A3uM He 3apernCTpHpoBaHbl. PaccMOTpuM 10XKHY!0, Hanbonee akTUBHYIO, YaCTh TEPPUTO-
pun. O6nacth, orpaHnueHHas craHuuamu Ypymuu ([pxynrapus, Kurait), Yers-Kan (3anannas yacts ['opHoro
Antas) u Yanau (3anagnas Tysa), Bkitodaet 30Hy Uyiickoro 3emnetpscenus (27.09.2003, M=7.3, 50° c.ui.,
88° B.11.). 31ech nonyyaeM yBeIMUEHHE 3HaYeHUs! CPeIHeH CKOPOCTH 1ehOpMUPOBAHUS, ITOSBIEHHE 3HAYNTEb-
HO#M KOMIIOHEHTBI IIHPOTHOTO PACTSHKEHUS U B pe3yabrare cMeHy Buza gedopmupoBanus (cM. puc. S, 6). Ilo-
JlydeHHast KapTHHA 04€Hb M10X0XKa Ha MeXaHu3M o4ara UyHcKoro 3eMIeTpsICeHHUs B YCIOBHAX MEPUAHOHAIBHO-
IO CKaTHs M TOpH30HTaJbHOro caBura. OOnacte, orpaHuyeHHas cranuusMu Ypymuu ([Dxyurapus, Kuraii),
Vere-Kan (3anagnas yacte [opHoro Anras) u Ynau-barop (MoHronus), BkirodaeT paioHbI KPYIHBIX HCTOPH-
YecKHX 3eMIeTpsiceHuil MoHromuu. 3ech nony4yaeM KapTHHY, OMHM3KYI0 K OZIHOOCHOMY C)KaTHIO B HalpaBlie-
Huu CCB, opToroHaibHOMy cTpykTypaM Mouronsckoro Anras (cM. puc. 5, ¢). Benuduza ckopoctu nedopmu-
poBaHusA B 9TOH Haubonee aktuHOM yactH LlenTpansHoit Asuu nocruraer 1-10-8 B roa.

IPUJIUBHBIE JE®@OPMAIMUHU U BAPHAIIMU ITPUINBHbBIX
NMAPAMETPOB BO BPEMEHH

[punusHeie aeopMaLiuy 3eMIIH OXBATHIBAIOT BCIO IUIAHETY OT €€ LIEHTPA 10 IIOBEPXHOCTH, UMEIOT aMIl-
nautyay ypoBHs 1078, a mpuimBHas cuiia TO4HO paccuuThbiBaeTcs [Beaumont, Lambert, 1972; Melchior, 1982;
Agnew, 1986; Melchior, 1992]. 13 Bcex BHI0B MPUIMBHBIX HCCIIEOBaHUI IPaBUMETPUYECKHE U3MEPEHHS 5iB-
ns0Tes Hanbosiee 3(PEKTHBHBIM CPEACTBOM U1 NPOBEPKH M yTOUHEHMs MoOJeled NpUIMBHOM aedopmaimu
3eMJIH U OLIEHKH [IPUIMBHBIX MOZIENEN OKeaHa. DKCIIepUMMEeHTaIbHbBII BEIOOD NPUIKBHBLIX Mofenel fst FOxHo-
ro baiikana mpoBefeH ¢ HCNONB30BAHMEM JAHHBIX, MOJYYEHHBIX C TMOMOLIbIO LIU(PPOBBIX NPUWIMBHBIX IPaBH-
MetpoB [Ducarme et al., 2007]. Hanuuue COBpEMEHHBIX MPUAMBHBIX MOZE/EH 103BOJISET MPOBOJUThL HCCIIENO0-
BaHMsl IPUIHBHAIX JedopMaluii, NCTIONB3Ys NaTYHKH, YCTAHOBJIEHHbIE B CKBOKHHAX WU WITONbHAX. OTpaxeHne
3((eKTOB MONOCTH U NOKAJIBHBIX 0COOEHHOCTEH 3eMHON KOpBI B IPUIKMBHBIX AedopManusax Ajs CTaHIMi Ana-
Apua u Tanas nocruratot 10 % B ammutyae u 9° B dpazosom casure [Harrison, 1976; Blair, 1977; Timofeev et
al., 2008]. PaccmoTpuM Hanuuue TOKaIbHBIX 3)(HEKTOB B MPUIMBHBIX BAPHALMSIX BOJHOIO YPOBHS B CKBAXHHE
Ha ctaHuuu Tanas. 3aecs ¢ 1993 no 2005 1. npoBOAKICA €XEAHEBHBIH OMPOC U MOTyYEHa MHOTOJIETHAS 3aIUCh
ypoBHs B 110-MeTpoBoii ckBaxkuHe (puc. 6, a). OTMETHM, YTO yPOBEHb HAXOAUTCS OKOJIO MOBEPXHOCTH (BBICOTA
marpybka 0.8 M), a ero Bapuauuu CBsi3aHbl C JISTHUMH OCaJIKaMH M Ce30HHbIMHU dddexramu. M3 MHOroneTHux
M3MEHEHHI MOXHO TOBOPUTL O mepuoguyeckux 10—I12-neTHUX BapHalusix, CBA3aHHBIX C KIMMATHUECKUMU
nuiiaMu. [ludpoast 3anuck ypoBHA BOJBI IPOBOAUTCS Ha ckBaxknHe ¢ 2007 I. mpakTU4eCcKH KPyIblii rof (cMm.
puc. 6, 6, 8) 32 HCKJIIOYEHHEM HECKOJLKMX 3MMHHMX MecsueB (IepeMep3aHue BojAbl B CKBaKHUHE). [IpuanBHbIi
aHaJIM3 BOAHOTO YPOBHS MO3BOJIAET IOJNYYHTh COOTHOILEHME AMIUIUTYALI U HedopManuy, a Jajiee UCIoNb3o-
BaTh €ro /IS OLEHKH MapaMeTpoB IIacTa MO0 A MOHMTOpPHMHTa Aedopmainii Bo Bpemenu. [IpunuBHbIe Ba-
puauuu Juis ckB. Ne 1608 nHa ceiicmMocTanuuu Tanas, npoOypeHHOIl B MOHOJUTHBIX MpaMopax, AOCTHIalOT
2 MM. B aHHOM ciydae MCTIONb3yeM MOJENb «OrpaHUueHHast nonocTh» [Tumodees u ap., 20036]. U3menenue
YPOBHS [I/I1 MOZIENIH «OTPAaHHYEHHAA TIOJIOCThY 3aMHChIBAETCS KaK:

dH=dv [ [nr +(pgV/K)], A3)

€CJIH B 3HAMEHATEJIE BBIPAXXCHUE, BKJIIOYAOIIEE PaIlyC MHOIO MEHbIIIE COOTHOLUEHHS C 06’beMOM, Io1y4aem
BbIPAXXCHHUE!

dH = AK, Ipg, 4)
rae A = dV/V — nunarauus, r,, — pajdyC CKBaXXHHBI, p — MJIOTHOCTb BOJbL, g — YCKOPEHHE CHJIbl TSKECTH,
V — 0b6beM, dV — ero usmenenue, K, — MOIy/JIb 0OBEMHOTO CIKATHS BOADL.



0.12 7

- o i An=2 MM
0.10 > > &
0.08 - u ” - =
0.06“
0.04
0.02 4

— C il

Ae=10 MM

»>

0024 * x o
-0.04
-0.06

-
Jid

16.02.201 OT i

e
=3
n
—a
5]
=

16.11.2009-{ z

16.08.2004
16.11.2004
16.02.2005
16.05.2005—
16.08.2005
16.11.2005
16.02.2006]
16.05.2006

16.08.2006j
16.11.2006
16.02.2007
16.08.2007
16.11.2007
16.02.2008
16.05.2008
16.08.2008
16.11.2008
16.02.2009

16.05.2009
16.08.2009J

o B 16.05.2007
g ]

MM
10

€

o
e
e

—10 —

=20

I
2004 2006 2008

10: i

0 -
-10 {
—20 I
=30
—40

——
K

| T I
2004 2006 2008 2010

Oara

Puc. 10. DxcniepuMeHTa bHbIE JaHHbIE 0 cMenieHUsIM npu Ky ITyKkcKoM 3eM/IeTPsiCeHUH.

a — koceiicMuyeckoe 3D cMemeHne myHkTa Tamas OTHOCHTENBHO MyHkTa UpkyTck, cyeT mo nporpamme GPSurvey; 6 — KoceifcMuyec-
koe 3D cmemienue myukTa Tanas OTHOCHTENbHO MyHKTa UpkyTck, cder no nporpamme GAMIT-GLOBK. Yen. 0603H. cM. Ha puc. 9.
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W3 ananu3a ypoBHs, NpoBeNeHHOro st 00beMHOl nedopmaiiuy 1o npuauBHo# nporpamme ETERNA
3.4 [Wenzel, 1996], nomy4eHo 3Ha4MTENLHOE TOJIOKUTEIBHOE HECOOTBETCTRHE 1O (ase. [{anee Obua BeIOpaHa
KOMIIOHEHTa AeopManHi ¢ MUHUMHU3alyel (a30BOro 3ana3pIBaHis — rOpU30HTaNbHas JedopManys B a3u-
myte 130° c.ur. [TogoOHoe HampaBneHue gedopManuy MOXKHO OOBSCHUTH HAIMYMEM CHCTEMBI TPELIMH BIONb
TOpPHOH JOJMHMHBI N0 pydblo Tanas, opueHTHpOBaHHON B asumyTe 40° .1, T.e. OPTOTOHAIBHO NPUIIOKEHHON
cune. Jns npunuBHO# BonHbl M2 U3 NpUIMBHOTO aHanu3a uMeem oTHomenue dH/de = 0.10 mm/HeTpeitn (ipu
TeopeTudeckoi aMmuuTyne aedopmannu 6.6505 HeTpeiiH, IKCIepHUMEHTaNbHOH aMIutuTyne ypoBHs 0.675 mMm).
CpaBHUM BBIP2XXEHHS B IIPABOH M JIeBOM yacTsxX ans cootHomenus dH = A'K /p'g. [ina dH_ (Teopernyeckasn) =
A'K Jp'g = 1.56 MM. TakuM 00pa3oM, SKCIIEPMMEHTAILHOE 3HAYSHHE B JIBA Pa3a HIKE TEOPETHYECKUX pacue-
1oB. ITonaras, uto B popmyse (2) COOTHOIIEHHS B 3HAMEHATeNe NPUOIU3MTEIBHO PaBHBI, MOXKHO OLEHUTH
o6beM. Jlns ckBaxuubl Ha Tanoit npu 7 = 0.07 M B COOTBETCTBUHM ¢ BhipaxenueM w2, = 0.015 M2 = (p'g'VIK )
nory4aem it o6bema V= 3-103 M3. IlycTh 00beM OXBaThIBaeT cHCTEMY ONM3MOBEPXHOCTHBIX TpelyH. [Ipen-
MIOJIOXKHM, CHCTEMA BKJIFOYAET JIeCATOK TpeluH, wupuuo 0.01 M u rny6unoii 100 M, B 3TOM cityyae Ux npots-
xeHHocTb coctaBut 300 M Bonme nonuael. PopManbHOe MCHONB30BaHME 1oaXona BUo M COOTHOIIEHUS it
ynpyroro moayis G = (dH/de)-(p-g/2y) [Tumodeer u ap., 20036], npu dH/de = 0.10 mM/acTpeiin u Gapuuec-
koM koddduimente y = 2 mm/KIla, naet BenuuuHy ynpyroro moxysst 0.2:10'° ITa, T.e. B JaHHOM ciiydae ynpy-
THi MOIYJb «IUIACTa» — 3TO MOAYJIb BOABI B TPELIMHAX.

‘ Vcnonb3oBaHue NaHHBIX 00 M3MEHEHWM YPOBHs BOIBI I TEOJMHAMHYECKUX HCCIENOBAHUI MOXET
OLITH [TOCTPOECHO HA OCHOBE COOTHOLIEHUs dH/dE, T.€. mepecyeTom ypoBHs B aedopmario. OTMeTHM, 4TO Ta-
KHe TepecueThl BepHbI Ul EPUOAOB IO OOHOro Mecsua. J{ia cranuuu Tanas ckadyok ypoBHs B MOMeHT Kyi-
TyKCKOro 3emiuerpscenus (27.08.2008, M= 6.3) no3Boiaui OLEHUTh U3MEHEeHHe AedopMaliyu — pacTsiKeHue
BennuuHoit 1-10-6. KocelicMuueckue BapHariy, OTMEYEHHbIE IPYTUMU MeTOlaMH (HaKJIOHbI, AedopMariuy, 3a-
[MCAHHBIE B LITONBHE) MOKa3any TOT xke addext (puc. 7).

MonutopuHr nedopMaumii HO3BONAET aHAU3UPOBATH HE TOJNLKO MHOTOJIETHUE BapHMALMH Pa3IHYHBIX
KOMIIOHEHT AedopMaliy, HO M paccMaTpHBaTh U3MEHEHHE PEAKLUK CpPelbl Ha MPUIIMBHYIO CHILY (T10TyCYyTOY-
Hble M CyTOYHble TIepuoabl). TaKkylo BO3BMOXKHOCTH JAeT Ja3epHbIN NpuIMBHBLA aedopmorpad, MeTposoruyec-
KHe XapaKTepHCTHKU KOTOPOTO CTa0UIIbHBI BO BPEMEHH, TaK KaK OHU IPHUBS3aHbI K (a3e ¥ ANMHE BOJIHBI J1a3epa
[Semibalamut et al., 1995; Opnos, 2003]. YcraHOBKa, pacoNoKeHHAs B IITONBHE CTAHLUK Taas, no3BOJIIIa
IIpOaHaJIM3UPOBATh H3MEHEHHUs NIPUINBHBIX napameTpoB U ceiicmuunocty BPC. Teoperuueckue pacyers! u3-
MEHEHHi NPUINBHBIX IAPaMETPOB MPU U3MEHEHHH YNPYTUX MOMIYJIEi U INIOTHOCTH cpensl [Beaumont, Berger,
1974; Monoaesckuii, 1984] moka3zaid BO3MOXKHOCTh CYIIECTBOBaHUS H3MEPUMbIX 3(EKTOB, Py ITOM BEJIH-
yuHa 3¢ dexra s aedopmanuil 00paTHO NPONOPLUMOHATBLHA PACCTOSHUIO, a JUI HAKJIOHOB — KBAZpary pac-
CTOSIHUS JI0 UICTOYHUKA HEOIHOPOAHOCTH (pHc. 8, a). I3BecTHBIE 3KCIEPUMEHTH! B COMAHOM axTe B ['epManun
[Simon et al., 1986] Bxirouanu ABa 3Tana M3MEpeHHH NPUIMBHBIMM HakioHOMepaMH. Ilepsbii 3Tan — 310
M3MEpeHHs Ha MOHOJIUTHOM MacCHBe U BTOPOU 3Tall — 3TO U3MEPEHHs TaM JKe, HO yXKe PAJOM CO CIEeUHAILHO
npoOypeHHOH TpelHHOI B TOPHBIX NOpojax. B urore nony4ueHo usMenenue 10 25 % B NPUIHBHON aMILIUTYAE
1 10 35° B pazoBoM casure. [ HCKIIIOUEHMS BIUSHUS C€30HHBIX 2Q()EKTOB B MPUIMBHOM aHAIU3E UCTIONL30-
BaHBI TOIOBBIE CepPUHM JaHHbIX. Pe3ynbrarsl ananu3a 3a 16 ner (1995—2010 rr.) 1 MOMEHTBI CHJIBHBIX PErmo-
HAJIbHBIX 3eMJIETPSICEHUI pUBeeHbl Ha pUc. &, 0.

Bapuauuu aMmintyn 1 a3 npriIMBHOM JedopMmanuy 110 pe3yabTaTaM MHOIoJIeTHHX u3Mepenuil B bPC
nocturaiot 3—4 % B ammuTyae 1 1—3° B (haze, yTo MOXKET OBITH BHI3BAHO M3MEHEHHEM (DU3MYECKUX yCI0BUI
B 30He [aBHoro CasHCKOro pasnoma U AeHOpMUPOBAHHEM 3€MHOM KOPBI B 3MOXHM CHJIBHBIX 3€MJIETPSCEHHH.
IMogpo6HO paccMOTpUM M3MEHEHMs NPHIMBHBIX MapaMeTpoB B nepuod KylTykcKoro 3eMiaeTpsceHus, B 3TOM
CJIy4ae NPOBOJUICS aHAIM3 TPEXMECAHHBIX CEPUI U HENIb3si HCKIIFOYUTh BKJIA] CE30HHOTO BiusHusa. Ha puc. 8,
8, 2 oka3aHbl 3 dexTrl nepen u nocne Kynrykckoro 3emnerpsaceHus B aMInutyaax u gasax. [logobusle n3mene-
HHSI OTMEYEHbl TAKXKe B H3MEHEHUAX NPUIMBHBIX APAMETPOB O CKBAXKHUHE, YTO TOBOPHT O BO3MOXKHOM H3Me-
HEHUM TUAPOAMHAMHUYECKHX YCIIOBUH B NEPHOJ] CHIBLHOIO 3eMreTpsacenus. Henb3s uckmodars Taroke sdpdexra
3HAYUTENBHOI0 KOCEHCMHYECKOTO 1e(hOPMHPOBAHUA, OXBATHIBAIOLIETO 3EMHYI0 KOPY A0 IIyOUHbI 20 KM.

OINPEJEJEHUE BEJIUYUHbI CMEIIEHUN U JE®OPMALIMIA NEPE ]
U B MOMEHT CUJIbHOIO 3EMJETPSICEHUA HA BAUKAJIE

PaccmarpuBas Bapuaniy mojist CMeIeHni B anoxy rmepex Kynarykekum semuerpsiceHuem 2008 r. cneyer
orMeTuTh 610KupoBKY ImaBHoro Casuckoro paznoma [Jlyxuer u ap., 2005] ana nepuopa 1994—2002 rr. Tak,
TS ITYHKTOB, PACIOIOAKEHHBIX HAa Pa3HbIX CTOPOHAX Pa3l0oMa, OTHOCHTENIbHBIE CMEIEHHs COCTABMIIHN 10 KOM-
noHenTaM (mm/rom): 0.1 £0.2 (N), 0.4 +0.2 (E), 0.1 £1.4 (V), 0.2 +0.2 (L). Bo3amoxno, 6i0k1poBKa cBsi3aHa
taoke ¢ HOxxHo-batikansckuM 3emnetpsicernuem 1999 r. Msmepenus Ha crannuu Tanas Hauate! BecHoii 2000 L.
110 TEXHOJIOTHH KECTKOH LeHTpoBKH | TuModees u ap., 2003a; Fonsaus 1 1p., 2005] Ha crieunansHOM MyHKTE,



4TO MO3BOJIMIIO aHATH3UPOBaTh 3D cMeueHus nyHkra. CKOPOCTH TOPHU3OHTAILHBIX CMELIEHHH, OTHOCUTEIBbHO
Cubupckoit mnardopmsr [Boucher et al., 1999], no ganueim nyHkros Cmronsuka, Kynryk (1994—2007 rr.) u
cranuuu Tamas (2000—2008 rr.), coctapmsuii 1—2 MM Ha BOCTOK. J1Jis1 BEpTUKaILHON COCTaBIAIOLIEH CKOpPO-
CTH CMellleHUH B cpenHeM 3a nepuog 2000—2008 rr. 3aperucTpupoBaso omyckanue -1.5 MM B roa. Ilpu ana-
Nu3e 3HAYEHUH [UISA OT/ENIbHBIX NEPHUOMIOB, MOMYUYeHBI CIAEAyIOmUe BenuunHbl: aas anoxu 2000—2004 rr. —
3 mm/roz, a panee go 3emaerpsacenus 2008 r. pukcupyeTcs OCTaHOBKA BEPTUKAIBHBIX IBMxXeHUH (puc. 9). Jlns
ooseMHoi aedopmanuu ¢ 2000 r. perucTpupyercs pacTsyKeHHe, Ul HaKJOHOB — XOJ Ha 3arajl, IIPU STOM B
2006 1. pUKCHpyeTCs TOPMOKEHHUE B XOZI€ HAKJIOHOB U AedopmMalmii. M3 ananuza mpuIMBHAIX BapHalUi momy-
YEeHO aHOMaJIbHOE MOBEeIEHHEe AMIUTUTYAHBIX U (pa3oBbIX napameTpoB B anoxu HOxuo-baiikansckoro u Kynatyk-
CKOro 3emJieTpsiceHUi. B MoMeHT 3emnerpsicenus Bce nedopMorpaduyueckie CHCTEMBI, PACIONOXKEHHBIE B
IITOJIbHE, OTMETHIM PE3KHIl CKAYOK, €ro BeJMYMHA TaK Xe, KaK U B CKBaxHHe, cocrasuia 10~ (pactskenue,
cM. puc. 7). OTMeTHM, YTO 3HAYUTENIBHOE U3MEHEHUE NedopMaliy, laee MUKIIUPYETCs CE30HHBIMHM BapHaly-
saMu. JI1s1 IPUIMBHAIX NAapaMeTPOB IOJIY4EHBI BAPHAILMU, 10 YPOBHIO MPEBLIIIAOIINE CE30HHBIE H3MEHEHHUS.
Onpenenennst 3D cMeleHnit npoBoawiuck no aaHHeM GPS m3Mepenuii, nonydyeHusiM ¢ ocenu 2008 r. mo
ocerb 2010 r., OTHOCHTENBHO NaHHBIX, NoMy4eHHbIX HauuHas ¢ 2000 r. O6paboTka Benmach MO MporpaMmam
GAMIT-GLOBK u GPSurvey. IlonyueHns! kocelicMudeckne cMmemmenns (puc. 10) Bennannoi (MM): —2 + 2 (N),
+10+2 (E),-15+ 5 (V).

Mopeas Kyatykckoro zemuerpsicenust (27.08.2008) u sxcnepuMeHnTanbHblie AaHHbIe. PaccMoTpum
BO3MO)KHOCTh HCIIOJIb30BaHUsSI KOMIUIEKCHBIX JIaHHBIX MO KoceiicMuyeckuMm IedopmaiusaMm 1 3D cMeleHusm
IUISL yTOUHEHHs mnapameTpoB KyIATYKCKOro 3emiieTpsiCeHusi, CIyduBIIerocst B 25 kM oT craHuuu Tanmas. Ha
puc. 11 moka3aHpl IIECTh PELICHUH IS MMOJOKEHUS SMULEHTPA MO JaHHLIM OTEYECTBEHHBIX M 3apyOexkHBIX
CeHCMOJIOTHYECKUX LeHTPOB. Vcronb3ys skcriepuMeHTanbHble KocelCMUueckre napaMeTphl (quinaranus —
obwemHuas aedopmarus 1 3D cMelleHus, MOTyYeHHbIE B PE3yIbTaTe 3eMIIETPICEH s ), IOCTPOUB pPeLIeHHe Mpsi-
MOii 3a1aun, MeToZIoM nepeGopa ObLI0 BEIOpaHO MONOKEHHE JIULIEHTPA 3eMIIETPsCEHHs, ITyOHHA, TON0KEHUe
HOJIaJIbHOM TIOCKOCTH (TUIOCKOCTH, T10 KOTOPO# MPOM30IILIa ITOABHKKA) 1 HANIPaBIEHHE CMELIEHHS 110 Pa3phIBY
(meBoctoponnee) (puc. 12).

3AK/IIOUEHHUE

AHanu3 ckopocTel 1ehopMUpOBaHUS, TTOJyYEHHbIX HA pa3HbIX 0a3ax M Pa3JIMYHBIMM CHCTEMAaMU. PETHUC-
Tpaluy, IOKa3al, YTO 3HaYeHHs MEHsI0TC oT 2-10-%/rox npu 6azax 8—25 m no 7-10-%/rox Ha 6asax 1000—
1500 xm.

UccnenoBanus B ceiicMoakTUBHBIX obnactsax Llentpanbhoii Asun — BPC u CesepHom Tanb-1llane —
TMIOKa3aJId, YTO C YBEJIUYCHHUEM JJIMHBI BPEMEHHOMN CepUH W3MEPEHMH CpPeHss CKOPOCTh NehOPMHUPOBAHHA pe-
TMOHA, 3aperHCTPUPOBAHHAS PA3INYHBIMU CHCTEMAaMHM, CTAHOBUTCS BeUunHOIl nopsiaka 1077—10-% B rox. Ie-
pHO/IMYeCcKHe BapHalluH MHOTOJIETHUX M3MeHeHHH qedopMaLinii 1 HaKJIOHOB OTpaXkaloT BapHallMK JIOKAJILHOTO
nehopMHpOBaHKs NMPHPA3TOMHBIX 30H. J{onroBpeMeHHbIe H3MEHEHHUS edopMaLiii U CMEIeHU 10Ka3bIBaloT
npeobranatouiee HanpapiieHHe Ae)OPMUPOBAHUS U OTPAXKAIOT pa3BUTHE CEIICMUYECKOro IpoLecca perHoHa
[Li, Rice, 1987; Hager, 1999; Chen Shaoxu et al., 2001].

VBenuueHue 6a3pl C COTEH 0 THICAY KHJIOMETPOB H3MEHSIET 3HAYEHUs CKOPOCTH AedopMupoBaHus. Bos-
MO)KHO, OTHOCHTENIBEHO HeOOoJbIIas BennynHa ckopoctd Ha 6azax (1000—1500 kM), cBUAETENLCTBYET O TOM,
4TO 00JACTH AKTUBHBIX COBPEMEHHBIX MPOLECCOB C 3EMIIETPSACEHUSIMH MarHUTYI0i 6—7 MO pa3Mepam He Ipe-
BBIIAIOT COTEH KHIOMETPOB. BeposTHO, mosiB/ieHHe 30H MOATOTOBKM 3€MJIETPACEHHUI ¢ MarHUTy10i 8 u Gonee
IPOSIBUTCS B YBENMUEHUH 3HA4YEHUH ckopocTH aedopmupoBanus Ha 6azax B 1000 km.

[MTonyueHHsle pU CUIBHBIX 3eMueTpsicernsix (M > 6) kocelicMuueckye n3ameHenus nedopmanuii u cme-
menuit (B 25 kM ot anuienTpa — 10 15 MM B cMemenusx u 106 B nedopmaiiusx) no3BosisiioT TECTHPOBATh
TUCITIOKAUHOHHBIE MOJEITH 3eMIETPACEHHH, YTO JaeT AOMONHUTENbHYIO HHGOPMALIMIO A OpeIe/IeHHs napa-
METPOB CHJIbHBIX 3€MJIETPSCEHMH: IONOXKEHHE SIHUIEHTpPA, THUIIOLEHTPa, MIyOHHY, MONOXKEHHE HONAIbHOM
MIIOCKOCTH M HAIPaBJIEHUE MOABMKKH B o4are 3eMJIeTpsiceHus. BajKHbIM OT/IMYMEM HALIEro MoAXoAa ABJAeTCs
MCMNONIb30BaHUE Hapsly C TOPU3OHTAJILHON M BEPTHKANbHOH KOMIIOHEHTbI CMEIEHUH Ha OTAEJIbHOM ITyHKTE,
410 ObLUI0 0OECIeueHO HCTIONb30BAHUEM CIIEHHAIbHON TEXHONOTMH M3MepeHUH U ananu3a. [IpunuBHbIN aHamu3
JnedopMalyii MO3BOJIMIT OLEHUTb BENMYHMHY 3(P(EKTOB JIOKANbHBIX HEOJHOPOJHOCTEH NPHPA3IOMHON 30HBI
(10 % B ammuTyzne 1 9° B da3e) ¥ OPUEHTALMIO CUCTEMBI TPEILMH. B 3Mox1 CHIIBHBIX 3eMJIETPsACEHHUI Bapua-
LIMM MTPUIMBHBIX NAPaMETPOB JOCTUraloT 3—4 % B amrumTyne 1 1—3° B caBure $a3. AHOMAJIMU MOTYT ObITh
BbI3BAHBI M3MEHEHHEM I'MAPOJMHAMHYECKHX YCJIOoBMH B 30He ImaBHoro Casnckoro pasnoma (B 1—3 kM oT
NyHKTa Habonenuit) 1 neopMUpoBaHHEM 3€EMHOM KOPBI B 3II0XY CHJIBHOTO 3eMJIETPSCEHUS.
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